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MEDICATION DISPENSING MACHINE CASSETTE 
WITH INTERACTIVE INFORMATION STRIP 

TECHNICAL FIELD 

This invention pertains to a medication cassette with an interactive information strip used 
in a hospital medication distribution and inventory system that includes medication dispensing 
machines located throughout the hospital, and a process of using the cassette to improve the flow 
of information about and control the access to the medication during the distribution process. 

BACKGROUND 

This is a Contmuation-In-Part of United States Patent Application No. 08/832,613 filed 
March 28, 1997 and Application No. 08/955,475 filed October 21, 1997. 

The use of containers in medication dispensing machines is well known. Examples of 
containers used in such automated machines are disclosed in United States Patent Numbers 
4,674,652 (Aten); 4,823,982 (Aten); 5,213,232 (Kraft); 5,401,059 (Ferrario); 5,405,048 
(Rogers); 5,431,299 (Brewer); 5,502,944 (Kraft); 5,508,499 (Ferrario) and 5,522,525 
(McLaughlin). Various types of dispensing machines are also known in the medication 
dispensing art, such as United States Patent Numbers 5,468,110 (McDonald) and 5,593,269 
(McDonald), the disclosures of which are incorporated by reference. Many of these containers 
and dispensing machines are designed for use in hospitals and other healthcare facilities. 



A problem with conventional medication containers is integrating them into an automated 
hospital or healthcare medication distribution and inventory or information system. The problem 
is further complicated when the system is designed to maintain control over the access to the 
medication. For example, in a hospital, medication is typically ordered and received by the 
hospital pharmacy. The pharmacy orders and receives most types of medication from 
pharmaceutical manufacturers in bulk medication containers containing a large quantity of the 
medication. The hospital pharmacy maintains control over these bulk containers by limiting the 
access to them to specific hospital personnel such as licensed pharmacists and their support staff 
Entry into the hospital pharmacy is restricted to these personnel. 

A distribution problem arises because the hospital pharmacy is located in one part of the 
hospital while patients are located throughout the many floors and wings of the hospital. The 
larger the hospital or healthcare facility, the greater the distribution problem becomes. If all 
medication were kept in the hospital pharmacy, healthcare workers such as nurses and physicians 
would have to make numerous trips to and from the pharmacy throughout the day to obtain 
medication for their patients. Because this is impractical, most hospital medication distribution 
systems include a variety of sites or rooms for storing and dispensing medication throughout the 
hospital. For example, the intensive care unit requires a small quantity of a wide variety of 
medications to be stored in its medication dispensing room. In emergency situations, there is no 
time to walk to the other end of the hospital and negotiate the stairwells and elevators to obtain a 
specific medication. 

Maintaining adequate inventories of hundreds or thousands of medications, tracking the 

flow of these medication through a hospital or healthcare facility, controlling the access to the 

powerful and expensive medications kept at the dispensing sites, and organizing and storing 
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these medications so that they can be easily identified and obtained during normal and 
emergency situations is no easy task. The more control over the access to the medication, the 
more cumbersome it is for the healthcare workers to efficiently perform their jobs and administer 
the prescribed medications to their patients. To facilitate the ease and efficiency of performing 
their jobs, healthcare workers are frequently allowed easy access to many medications kept in 
their area of the hospital. This efficiency comes at a price. The ease of access to the medication 
compromises the pharmacy's control over the medication distribution and inventory system. The 
pharmacy has a difficult time identifying which medications are running low. In addition, 
medication is more easily misplaced, lost or stolen by healthcare workers, patients, hospital staff 
and visitors. This situation becomes more problematic each year as more and more powerful and 
expensive drugs are introduced into hospital medication distribution and inventory systems. 

To improve control over the medication distribution and inventory system, many 
hospitals are using automated or semi-automated medication dispensing machines at various 
medication distribution sites throughout the hospital. The dispensing machines usually include a 
computer processor and keyboard for communicating with the machine. These automated 
dispensing machines are often designed to improve control over the medication kept inside them 
by requiring healthcare workers to identify themselves or a specific patient before the machines 
will dispense a dose of medication. The machines frequently contain several smaller medication 
containers or cassettes that each hold a specific type of medication. The cassettes may be 
removed from the dispensing machine to fill with a desired type and quantity of medication, but 
may be locked or otherwise stored inside the dispensing machine during use. 

Several problems remain in conventional medication distribution and inventory systems 

using automated medication dispensing machines. One problem is that the dispensing machine 
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cassettes do not keep track of the quantity of medication doses they contain. The cassettes are 
not designed to keep track of the type and amount of medication they contain during use, and do 
not communicate this information to the dispensing machine. In order to tell how much 
medication is left in a particular container it is frequently necessary to open it up and count the 
doses it contains. Systems that require healthcare workers to open the cassettes on the hospital 
floor can be cumbersome to use and diminish the control over the access to the medication 
outside of the pharmacy. 

These systems also suffer from the problem that it is difficult for healthcare workers to 
tell when the dispensing machines are nuining out of a specific type of medication. If improved 
access control is desired, the dispensing machines have to be locked. One of the pharmacy staff 
has to do rounds on a regular basis to ensure the dispensing machines are properly stocked and to 
add additional doses of medication to the cassettes when needed. This is a time consuming and 
monotonous job that is prone to mistakes. 

Another problem with automated dispensing machines is that in order to maintain control 
over the access to medication, the pharmacy staff is burdened with the task of inserting the 
cassette into the dispensing machine and manually entering medication quantity information into 
the machine. Again, this data entry process is a time consuming and monotonous job that is 
prone to mistakes that prevent accurate tracking of medication in the distribution and inventory 
system. In addition, pharmacy personnel are frequently performing other jobs that prevent them 
from refilling the cassettes and delivering them to the necessary distribution machines when 
needed. 

Another problem is that the cassettes are not able to communicate with the bulk 

containers in the hospital pharmacy. When an unused quantity of medication is taken from the 
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cassettes and returned to the bulk containers, the doses of medication must be counted by the 
pharmacy staff before adding them back to the bulk container. The bulk container must then be 
updated to reflect the appropriate increase in medication in the bulk container. This is yet 
another monotonous task that is prone to mistakes that render the medication inventory system 
unreliable. In addition, no mechanism is provided to ensure that the pharmacy staff returns the 
medication to the proper bulk container. 

A similar problem arises when a patient is prescribed a special type of medication that is 
kept in only one or two of the various medication dispensing machines. When the patient is 

■ 

moved from one area of the hospital to another, such as from intensive care to surgery, the 
cassette containing the special medication must be removed from one dispensing machine and 
placed in another located closer to the patient. Unfortunately, conventional dispensing machines 
and cassettes are not provided with a mechanism for communicating updated quantity 
information when a cassette is transferred from one dispensing machine to another. Instead, a 
healthcare worker or one of the pharmacy personnel must count the number of doses remaining 
in the cassette to ensure there is an adequate amount remaining before loading the cassette in the 
other dispensing machine and manually entering this quantity information in new dispensing 
machine. 

Another problem with conventional medication cassettes is that they are not capable of 

easily facilitating a pharmaceutical manufacturer recall of a specific batch of medication. Once 

medication is dispensed from a bulk medication container, the pharmacist has difficulty locating, 

identifying and gathering up the medication should the manufacturer recall the batch of 

medication. A similar problem occurs for medication that has a predetermined shelf life. Once 

the shelf life has been exceeded, the pharmacist has difficulty locating, identifying and gathering 
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up the expired medication. 

Another problem with conventional medication cassettes is that they are not designed to 
help maintain control over the access to the medication in the cassette after it leaves the 
pharmacy or is inserted into a dispensing machine. Many conventional cassettes are not sealed to 
prevent access to the medication inside. Other conventional cassettes are sealed but not locked 
shut. This creates an undesirable situation given the powerful nature of many new drugs and the 
cost of these drugs. 

Another problem with conventional dispensing machine cassettes is that they do not keep 
track of the physician that prescribed the medication, the health care worker that dispensed the 
medication or the patient for whom the medication was dispensed. When the pharmacist pulls 
the cassette from the dispensing machine or the cassette is returned to the hospital pharmacy, the 
cassette does not contain information about the prescribing physician, the administering 
healthcare worker or the patient that was given the medication. This information is often 
desirable to the pharmacist as a double check to ensure that the medication was given to the 
correct patient by an authorized healthcare worker. 

Another problem with conventional dispensing machine cassettes is that they are not 
designed to be readily integrated into a comprehensive distribution and inventory database 
system. The hospital staff must determine the type and quality of medication in each cassette for 
every dispensing machine located throughout the hospital. This information must then be added 
to the pharmacy data base to obtain a comprehensive inventory for the hospital. 

The present invention helps overcome these and other limitations in cassettes used in 
conventional hospital medication distribution and inventory systems. 
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SUMMARY OF THE INVENTION 

This invention relates to an interactive medication cassette with a machine readable and 

writable information strip that contains information corresponding to the medication in the 

cassette. The interactive medication cassette holds the medication and couples the corresponding 

information to the medication. The cassette is designed for use in a medication distribution and 

inventory system that includes at least one medication dispensing machine having a sensor for 

reading the information in the strip and updating or altering this information when medication is 

added to or removed from the cassette. The cassette travels with the medication during the 

distribution of the medication to a patient, and its information is reported to one or more memory 

devices or hospital or pharmacy data bases during this process. The cassette is filled by a 

pharmacy dispensing machine holding a bulk container filled with a particular type of medication 

and a singulator for counting the quantity of medication added to the cassette. The pharmacy 

dispensing machine alters the information strip to include medication information and quantity 

information corresponding to the dispensed medication. The cassette is closed and locked to 

prevent unauthorized access during transport to a hospital floor workstation. A hospital floor 

dispensing machine incrementally dispense the medication from the cassette, and updates the 

information strip with additional information including the quantity of medication dispensed 

from the cassette. When the cassette is returned to the pharmacy and its unused contents is 

emptied into the bulk container, the information strip on the cassette automatically updates an 

information strip on the bulk container to indicate the number of doses of medication added to 

the bulk container. In this manner, a reliable medication distribution and inventory system is 
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achieved while maintaining improved control over the access to the medication on the hospital 
floor. 

A main advantage of the present cassette is that it keeps track of the type and quantity of 
medication doses it contains during use on the hospital floors and in the dispensing machines. 
The information strip contains information pertaining to both the type and quantity of medication 
it contains during use. This information can be easily communicated to the dispensing machine 
and displayed to a healthcare worker. The healthcare worker does not have to open the 
dispensing machine or the cassette to determine the types and quantities of medication it 
contains. Accordingly, the cassette improves the flow of information and the control over the 
access to the medication during distribution on the hospital floor. 

Another advantage of the present invention is that the cassette is designed to lock into a 
closed position during transportation to and from the pharmacy or another dispensing machine. 
The medication in the cassette is not easily accessible during use. Medication is not dispensed 
from the cassette by a dispensing machine until after the healthcare worker identifies themselves 
and the patient for whom the medication has been prescribed. Even then, the medication is 
dispensed and locked in a portable container for transport to the patient. Only after the portable 
container reaches the correct patient can a healthcare worker gain access to the medication in the 
portable container. This is important given the powerful nature of many new drugs and the cost 
of these drugs. 

Another advantage of the present invention is that the cassette enables the dispensing 

machines and healthcare workers to easily tell when a machine is running low or is out of a 

specific type of medication. The dispensing machines can read the amount of medication 

remaining in each of its cassettes and activate an alarm or display if a cassette falls below a 

8 



predetermined level or is empty. This is accomplished without opening the machine and 
compromising medication access control. Nor is it necessary for pharmacy staff to spend the 
time and effort of making regular rounds to ensure the dispensing machines are properly filled. 

Another advantage of the present invention is that it provides the flexibility of allowing 
healthcare workers to come to the pharmacy and pick up the cassettes they need at a convenient 
time. After inserting the cassette into their dispensing machine, the quantity of medication will 
automatically be read by the dispensing machine and communicated to the healthcare worker 
when requested or when necessary. The pharmacy staff is not burdened with the mandatory task 
of taking cassettes to the appropriate dispensing machines throughout the hospital, inserting one 
or more cassettes into each machine and manually entering medication quantity information into 
the machines. 

Another advantage of the present invention is that the cassettes are capable of 

communicating with the bulk containers in the hospital pharmacy. When an unused quantity of 

medication is taken from the cassettes and returned to the bulk container, the information strip on 

the cassette is read by an associated pharmacy computer system and communicated to the bulk 

container to indicate that the quantity of medication in the bulk container has been increased by 

the amount of unused doses of medication in the cassette. The doses of medication need not be 

counted by the pharmacy staff before adding them back to the bulk container. The bulk container 

is automatically updated to reflect the appropriate increase in medication in the bulk container. 

In addition, the information strip of the cassette is checked to ensure that its contents is being 

added to the appropriate bulk container. An alarm will activate if the type of medication in the 

cassette does not match the type of medication in the bulk container. 

The present invention provides a similar advantage when a patient is prescribed a special 
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type of medication that is kept in only one or two medication dispensing machines. When the 

patient is moved from one area of the hospital to another, the cassette containing the special 

medication can be easily sealed and locked by the dispensing machine control system prior to 

removal. The locked cassette is then placed in another dispensing machine located closer to the 

new location of the patient without compromising access control. The information strip in the 

cassette is updated or altered by the first dispensing machine to subtract out the quantity of 

medication already dispensed. When the cassette is inserted in the other dispensing machine, the 

actual remaining quantity of medication in the cassette is communicated to the other dispensing 

machine. The healthcare worker and pharmacy staff do not have to count the number of doses 

remaining in the cassette to ensure there is an adequate amount remaining before loading the 

cassette in the other dispensing machine. The healthcare worker is also saved the task of 

manually entering this quantity information in the other dispensing machine. 

Another advantage of the present invention is that the cassettes can be easily recalled by 

the pharmacy. The bulk containers contain manufacturer lot and batch information that is 

transferred to the information strips of the cassettes. The dispensing machines are hooked up to a 

hospital information network and data base system that enables the pharmacy staff to identify 

each machine containing a quantity of the manufacturer's recalled lot and batch of medication. 

Similarly, the bulk containers can transfer shelf life information to the cassettes. This allows 

pharmacy and healthcare workers to use the network and data base system to easily identify 

machines containing a quantity of medication that exceeds its shelf life. An alarm or display is 

activated in the dispensing machine when such an occurrence arises. Even if the dispensing 

machines are not hooked up to a network, or if the network is down, the pharmacy staff need 

only enter the recalled or expired medication type into a keyboard of the dispensing machine to 

10 



determine if the machine contains any of the expired or recalled medication. The machines do 
not have to be opened and emptied to make this determination. 

Another advantage of the present invention is that the information strips on the cassettes 
can keep track of the physician that prescribed the medication, the health care workers that 
dispensed the medication and the patient for whom the medication was dispensed. When the 
pharmacist pulls the cassette from the dispensing machine or the cassette is returned to the 
hospital pharmacy, the pharmacist can use the information in the cassette to double check to 
ensure that the medication was given to the correct patient by an authorized healthcare worker. 

Another advantage is that each dispensing machine is linked with the pharmacy database 
to enable the pharmacy staff to obtain a comprehensive inventory of all types and quantities of 
medication in the hospital. Accordingly, the pharmacy staff can now readily determine when a 
particular type of medication needs to be ordered. 

Other advantages and aspects of the invention will become apparent upon review of the 
specification, claims and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a first embodiment of a medication container in the 

form of a rotating wheel cassette having a disk shaped portion with a drive slot and a control 

portion with a dispensing opening, printed label, display, locking slot and electrical contacts for 

communicating with an internal computer processor and information strip. 

Figure 2 is a cross sectional, plan view of the medication cassette having an internal 

rotating wheel that divides the cassette into a number of cells, each cell having a single dose of 

medication, the rotating wheel being locked in place with its shutter in a closed position. 
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Figure 3 is a schematic view of the circuitry of a cassette having an internal computer 

processor that is in electrical communication with a memory, display, battery, shutter solenoids, 

locking solenoid and contacts. 

Figure 4 is a schematic view of the circuitry of a cassette having a memory, shutter 

solenoid, locking solenoid and contacts that are controlled by an external computer processor. 

Figure 5 is a perspective view of a bulk medication container having a label with written 

text, a bar code, and an electronic memory strip. 

Figure 6 is a chart of some of the information contained in the electronic label of the bulk 

container when initially received at the hospital, and after medication is dispensed from or 

refilled into the container. 

Figure 7 is a plan view of a pharmacy work station including a computer control system 

for controlling the operation of a rotating wheel cassette filling machine, a blister pack cassette 

filling machine and a bulk container filling machine. 

Figure 8 is a cross sectional, side plan view showing a bulk container, singulator and 

cassette of a pharmacy cassette filling machine with a single dose of medication being deposited 

into one of the cells of the cassette. 

Figure 9 is a chart of some of the information contained in the information strip of the 

cassette before and after being filled with medication by the pharmacy workstation, and after 

medication is dispensed by the hospital floor workstation. 

Figure 10 is a plan view of a hospital floor workstation including a dispensing machine 

holding a plurality of dispensers and cassettes, and a computer control system in communication 

with the dispensing machine and hospital administration and pharmacy databases. 

Figure 11 is a perspective view of a dispenser showing its electrical contacts, drive key 
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and locking pin. 

Figure 12 is a cross-sectional, side plan view of a cassette engaging the contacts, drive 
key and locking pin of it corresponding dispenser, with the shutter of the cassette in its closed 
position. 

Figure 13 is a cross-sectional, side plan view of a cassette locked to a dispenser, with the 
shutter of the cassette in its open position. 

Figure 14 is a chart showing some of the information contained in the information device 
of a portable container before and after medication is dispensed into the portable container, and 
after the medication is administered to the patient. 

Figure 15 is a top view of a patient in an assigned room with a wristband having machine 
readable information that identifies the patient. 

Figure 16 is a chart of some of the information contained in the machine -readable 
portion of the patient wristband. 

Figure 17 is a chart of some of the information contained in the hospital and pharmacy 
databases. 

Figure 18 is a perspective view of a second embodiment of the medication in the form of 
a cartridge cassette having a sealed door, a printed label and an external information strip. 

Figure 19 is a perspective view of an individual blister pack that hangs inside the 
cartridge shaped cassette. 

Figure 20 is a cross-sectional, side view of the cartridge shaped cassette showing a 
plurality of the individual blister packs hanging inside the cartridge. 

Figure 21 is a perspective view of a third embodiment of the medication in the form of a 
blister pack cassette. 
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Figure 22 is a top, plan view of the blister pack cassette having a drive slot, electrical 
contacts and an information strip. 

Figure 23 is a side, plan view of the blister pack cassette showing a single dose of 
medication contained in a compartment of the blister pack cassette, and the information strip 
secured to the surface of the blister pack cassette. 

Figure 24 is a plan view of a hospital floor workstation including a dispensing machine 
holding a plurality of dispensers and blister pack cassettes, and a computer control system in 
communication with the dispensing machine and hospital administration and pharmacy 
databases. 

Figure 25 is a cross-sectional, side plan view of a blister pack cassette having a drive slot 
and a locking slot aligned with a dispenser having a drive motor and a locking pin. 

Figure 26 is a cross-sectional, side plan view of a blister pack cassette secured to the 
dispenser. 

Figure 27 is a perspective view of a dispenser for the blister pack cassette having a drive 
motor, drive key, contacts and a cutter. 

Figure 28 is a rear, plan view of a dispenser holding a blister pack cassette. 

Figure 29 is a flow chart showing a process of distributing medication and transferring 
information from a pharmaceutical manufacturer supplied bulk container to a hospital pharmacy, 
from the hospital pharmacy to a cassette that is inserted in a hospital floor dispensing machine, 
and from the cassette and hospital floor dispensing machine to a portable container that is taken 
to a patient room for administering the medication to a patient. 

Figure 30 is a flow chart showing a process of distributing medication and transferring 

information from a pharmaceutical manufacturer supplied cassette to either the hospital 
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pharmacy or floor workstation, and from the hospital pharmacy or floor workstation to the 
portable container that is taken to the patient room for administering the medication to the 
patient. 

Figure 31 is a flow chart showing a process of distributing medication and transferring 
information from a pharmaceutical manufacturer supplied bulk container to a hospital pharmacy, 
from the hospital pharmacy to the portable container that is either directly handed to the patient 
by the pharmacy staff or handed to a healthcare worker that takes it to the patient room for 
administering the medication to the patient. 

DETAILED DESCRIPTION 

The present invention relates to a medication cassette with an information strip for use in 
an automated medication distribution and inventory system that includes several medication 
dispensing machines. The cassette is particularly suited for use in a hospital medication 
distribution and inventory control system where improving the control over the access to the 
medication is important. While the invention is susceptible of embodiments in many different 
forms, there are shown in the drawings and will herein be described, several forms of the 
invention with the understanding that the present disclosure is to be considered an 
exemplification of the principles of the invention, and is not intended to limit the broad aspects 
of the invention to the several embodiments illustrated. While the invention is shown and 
disclosed to be particularly suited for applications in hospitals or other healthcare facilities, it 
should be understood that the invention is applicable for other medication dispensing purposes as 
well. 

The invention relates to the dispensing of medication 5 from a container or cassette 10 

15 



equipped with an interactive label or information striplOO. Figures 1 and 2 show the cassette 10 

in a first rotating wheel embodiment. The rotating wheel cassette 10 is particularly suited for use 

in conjunction with a workstation 1 50 having a dispensing machine 151 connected to a hospital 

network or information system 220. However, it should be understood that the cassette 10 could 

take on a variety of forms without departing from the invention. For example, Figures 18-20 

show the cassette in the form of a cartridge shaped cassette 300, while Figures 21-23 show the 

cassette in the form of a disk shaped, multi-dose blister pack cassette 400. 

Rotating Wheel Cassette 10 

As shown in Figures 1, 2, 12 and 13, the rotating wheel cassette 10 includes a housing or 

shell 15 that defines the outer shape of the cassette. The housing 15 is formed by an integral 

piece of plastic that forms two main portions of the cassette 10. The first portion is a disk shaped 

main body 20 that stores or holds the medication 5. The second portion is a control portion 60 

that contains the controls for discharging the medication 5. The disk shaped portion 20 is formed 

by two spaced apart, side walls 22 and 23 that are joined together by a perimeter wall 24. The 

perimeter wall 24 is generally cylindrical in shape and defines a central axis 25. These walls 22- 

24 have inside and outside surfaces 26 and 27. The inside surface 26 defines an interior or 

compartment 30 for holding the medication 5. The perimeter wall 24 has a medication 

dispensing opening 32 that is sized and shaped to allow single doses of medication 5 to easily 

pass in and out of compartment 30. As discussed more fully below, the perimeter wall 24 has an 

aperture 34 proximal the control portion 60 for receiving a wheel locking mechanism 80. As 

also discussed more fully below, one or both of the side walls 22 and 23 has a drive key slot 35 

located at the central axis 25 for receiving a wheel drive mechanism 170. A locking bar slot 36 

is also provided for locking the cassette 10 to a dispenser 160 in the dispensing machine 151. 

16 



1 

e ' • 

As best shown in Figure 2, the compartment 30 of the disk shaped portion 20 contains an 

internal, rotatable wheel 40. The wheel 40 is formed by a cylindrically shaped inner wall or hub 

42 located towards a center of the wheel. The hub 42 has a cylindrical outer surface 46, and a 

number of partitions or radially extending fins 45 that are spaced apart a uniform predetermined 

radial distance from each other and extend radially from an outer surface 46 of the hub. As best 

seen in Figures 12 and 13, the wheel 40 includes a pair of circular side walls 47 and 48 that form 

the side of the wheel. The rotating wheel 40 is sized and shaped to fit inside the disk shaped 

compartment 30 of the cassette 10. The rotatable wheel 40 divides the compartment 30 into a 

number of cells 50. Each cell 50 is formed by the outer surface 46 of the hub 42, the side walls 

47 and 48 and two adjacent fins 45 of the wheel 40 and the inner surface 26 of the peripheral 

wall 24 of the housing 15. The hub 42 and fins 45 have a predetermined width so that the sides 

47 and 48 extend close to or in sliding engagement with the inside surface 26 of the side walls 22 

and 23 of the housing 15. Similarly, the fins 45 are sized so that their outer or radial end 49 

extends close to or in sliding engagement with the inside surface 26 of the peripheral wall 24 of 

the housing 15. Medication placed in one cell 50 is not able to enter an adjacent cell 50. The 

radial ends 49 of two adjacent fins 45 are spaced apart a predetermined radial distance that is 

substantially the same size as the medication dispensing opening 32 in the peripheral wall 24. 

The control portion 60 of the housing 15 is formed by an L-shaped outer wall 62 having a 

portion 63 that extends generally tangentially to the peripheral wall 24 of the disk shaped portion 

20. The tangent portion 63 of the wall 62 is secured to and extends from a location near the 

opening 32 in the peripheral wall 24. The tangent portion 63 includes an opening 64 for 

dispensing medication that is sized and shaped substantially similar to and aligned substantially 

directly over the medication dispensing opening 32 in the peripheral wall 24. The wall 62 of the 
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control portion 60 has an inside surface 66 that combines with the outside surface 27 of the 
peripheral wall 24 to define a compartment 68 containing the controls of the cassette 10 a such as 
a shutter mechanism 70, a locking mechanism 80 and a computer processor 90. 

The shutter mechanism 70 opens and closes medication dispensing openings 32 and 64. 
The mechanism includes a shutter 71 that extends along the inside surface 66 of and generally 
parallel to the tangent portion 63 of wall 62. The shutter 71 is operated by a solenoid 72 that 
selectively moves the shutter along the tangent portion 63 to and from open and closed positions 
73 and 74 as shown in Figures 2 and 8. When in the closed position 74, the shutter 71 closes 
and seals both medication dispensing openings 32 and 64 so that the medication 5 in 
compartment 30 cannot be removed from the cassette 10. The solenoid 72 is biased into its 
closed position 74 by a spring (not shown) so that it forms a locking mechanism for locking the 
shutter 71 into its closed position 74 to inhibit access to the medication 5 inside the cassette 10 
during transportation. 

The wheel locking mechanism 80 locks the rotating wheel 40 in a given position and 

aligns one of the cells 50 with the dispensing openings 32 and 64. The locking mechanism 80 

includes a locking pin 8 1 with a notched end that is selectively moved by a second solenoid 82 to 

and from locked and unlocked positions 83 and 84 as shown in Figures 2 and 8. When in the 

locked position 83, the locking pin 81 passes through aperture 34 in the peripheral wall 24 so that 

the notched end of the locking pin 81 engages and receives the radial end 49 of one of the fins 45 

to prevent the wheel 40 from rotating. When in the unlocked position 84, the rod 8 1 is pulled 

away from and disengages the outer end 49 of the partition 45 to enable the wheel 40 to rotate, as 

discussed below. The locking mechanism 80 biases locking pin 81 into its locked position 83 to 

provide a second means for inhibiting access to all or most the medication 5 in the cassette 10 
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during transportation. 

The computer processor 90 controls the operations of the rotating wheel cassette 10. As 
shown in Figure 3, the processor 90 is electrically connected to a battery 92 and solenoids 72 
and 82, and is in electrical communication with a display 94, the information strip or memory 
device 100, and a set of contacts 105. The battery 92 supplies power to the processor 90 which 
selectively transmits power to solenoids 72 and 82 and information to display 94. The display 94 
is secured to the outside of the wall 62 to visually display a variety of information to healthcare 
workers. Information 109 is communicated to and transmitted from the information strip 100 via 
contacts 105. 

The processor 90, battery 92 and display 94 can be omitted from the control portion 60 of 
the cassette 10 as shown in Figure 4. In this embodiment, power is supplied to the solenoids 72 
and 82 from the dispensing machine 150. As discussed below, the dispensing machine 150 
includes a dispenser 160 that forms the electrical connections through which power is supplied 
via the contacts 105 to the solenoids 72 and 82, and display 94. As stated above, information 
109 is communicated to and transmitted from the information strip 100 directly from the contacts 
105. 

The cassette contains a variety of information which is printed on a textural label 95 (see 

(Figure 1)) or is stored in the information strip 100. (see (Figures 2 and 9)) The printed label 95 

contains a variety of textual information, such as the type or name of the medication 5 in the 

cassette 10, the initial quantity of doses in the cassette, the manufacturer lot number, the 

expiration date of the medication, the date the hospital pharmacy or pharmaceutical manufacturer 

filled the cassette 10, and a serial number that identifies the particular cassette. The printed label 

95 also includes a bar code containing some or all of this information. The printed label 95 is 
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applied to the cassette 10 after medication is inserted into the cassette. The information strip 100 
is preferably secured to the inside surface 66 of the control portion 60 so that it is not bumped 
and damaged during use. The information strip 100 can also be secured to the label 95 to obtain 
an electric label. The information strip 100 is in electrical communication with the processor 90, 
or if no processor is provided, with electrical contacts 105. These contacts 105 pass through the 
wall 62 of the control portion 60 and extend a small distance out from the outer surface 27 of the 
housing 15. 

The information strip 100 contains a variety of information 109 as shown in Figure 9. 
Prior to filling the cassette 10 with medication 5, the information strip 100 contains information 
109a pertaining to the cassette 10 such as communication encryption codes, end of battery life 
information, and an identification number for identifying that particular cassette. As discussed 
below, most information 109b and c is communicated to the information strip via computerized 
pharmacy and hospital floor workstations 120 and 150, the information strip 109 is altered or 
updated to include all or some of the information on printed label 95. 

Filling Cassette 10 with Medication 5 from Bulk Container 110 

The hospital pharmacy contains a number of bulk medication containers 110 such as the 

one shown in Figure 5. The bulk container 1 10 is typically supplied by a pharmaceutical 

manufacturer and includes a large quantity of a specific type of medication 5. The bulk container 

110 has a body 112 with an open top 114 sealed by a cap 115. The type of medication 5 stored 

in the bulk container 1 10 is printed on a label 116 affixed to the outside surface of the bulk 

container. This printed label 116 contains information, such as the type or name of the 

medication 5, the initial quantity of doses in the container, the manufacturer lot number, and the 

expiration date of the medication. The printed label 116 also includes a bar code 117 containing 
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some or all of this information. The label 1 16 is preferably an electronic label that includes a 
memory or information strip 118. As shown in Figure 6, the electronic label or information strip 
118 contains a variety of information 119 that includes all or some of the information on the 
printed label 116. As discussed below, the bar code 117 and electronic label 1 18 are used to 
electronically or optically transfer information 1 19 to the information strip 100 of the cassette 10. 

The pharmacy includes a workstation 120 for filling the cassettes 10. As shown in 
Figures 7 and 8, the pharmacy workstation 120 includes a dispensing machine 121, a singulator 
130 and a computer control system 140. The dispensing machine 121 has a housing 122 that 
forms a compartment for holding the bulk container 110 and singulator 130. The dispensing 
machine 121 includes a mechanism 123 for reading and writing to the electronic label 1 18 of the 
bulk container 110, and a bar code reader 124 for reading the bar code 1 17 on the printed label 
116. The dispensing machine 121 also includes a support 125 for holding the bulk container 1 10 
and singulator 130 in an inverted position and joining them to the dispensing machine. The 
support 125 aligns the reading and writing mechanism 123 with the information strip 1 18 of the 
bulk container 110. The support 125 includes wires (not shown) or other means for supplying 
power to and communicating with the singulator 130. 

The dispensing machine 121 also includes a cassette positioning mechanism 126 for 

holding one of the cassettes 10 with the openings 32 and 64 of the cassette facing up, and joining 

the cassette to the dispensing machine 121. The cassette positioning mechanism 126 includes a 

mechanism 128 for reading and writing to the information strip 100. The cassette positioning 

mechanism 126 also positions or aligns the information strip 100 with the reading and writing 

mechanism 128. The cassette positioning mechanism 126 is equipped with a drive key and 

motor (not shown) for engaging drive slot 35 and rotating wheel 40 of the cassette 10 during the 
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filling process, as discussed below. 

The dispensing machine 121 and singulator 130 are remotely controlled via the computer 
control system 140. The computer control system 140 includes a processor 142 having an 
associated memory device 143, a display or monitor 144, a keyboard 146 and a communication 
channel 148 to the dispensing machine 121. The healthcare worker uses the computer control 
system 140 to communicate with and operate the dispensing machinel21 and singulator 130 
during the filling of the cassettes 10. While the computer control system 140 is shown as a 
separate computer system from the dispensing machine 121, it should be understood that the 
computer control system could be an integral part of the dispensing machine. It should be further 
understood that the memory device 143 associated with the processor 142 could be an integral 
part of the computer control system 140 or it could be a part of a hospital administration or 
pharmacy database network system. 

The singulator 130 is removably connected to the support 125 of the dispensing machine 
121. The singulator 130 is removed from the dispensing machine 121 and emptied of any 
medication 5 before it is secured to a predetermined bulk container 120 containing a specific type 
of medication 5. As best shown in Figure 8, the singulator 130 has an opening 132 that is 
threadably secured to the open top 114 of the bulk container 110. The bulk container 110 and 
singulator 130 are inverted so that the medication 5 flows or drops into the singulator. The 
singulator 130 is then placed back in the dispensing machine 121 and secured to support 125. 
The singulator 130 operates in basically the same manner as a conventional, remotely controlled 
singulator. It separates a single, discrete dose of medication 5 from the other doses in the bulk 
container 110, and dispenses the single dose of medication through a discharge opening and into 
a funnel 139 secured to the discharge opening. 
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A completely or partially empty cassette 10 is placed in the dispensing machine 121 and 
secured to the cassette positioning mechanism 126. The bulk container 110 and singulator 130 
are then inserted in the dispensing machine 121. The singulator 130 is secured to the support 
125 so that it is in electrical communication with the computer control system 140 and power is 
being received by a motor 136 of the singulator. The funnel 139 is aligned with the cassette 10 
to guide the dose of medication 5 through the openings 32 and 64 in the cassette. 

Upon instruction from the computer control system 140, the motor 136 of the singulator 
130 separates a single dose of medication 5 and advances the medication through its discharge 
opening, where the medication falls through the funnel 139 and openings 32 and 64 and into one 
of the cells 50 of the cassette 10. A sensor (not shown) can be provided to ensure that 
medication 5 is actually dispensed from the singulator 130 and into the cassette 10. The shutter 
71 is in its open position 73 during this filling process. The computer control system 140 then 
instructs the reading and writing mechanism 123 to alter the information 1 19 in the electronic 
label 1 18 to indicate that the quantity of medication 5 in the bulk container 110 has been reduced. 
The computer control system 140 also instructs reading and writing mechanism 128 to alter the 
information 109 in the information strip 100 of the cassette 10 to add information 109b 
indicating that this predetermined dose of this type of medication 5 has been dispensed into this 
particular cassette. The information strip 100 can also be altered to include additional 
information 109b about this predetermined dose of medication 5. 

A cassette positioning motor 127 then rotates wheel 40 through a specific degree of 

rotation to align openings 32 and 64 with another predetermined empty cell 50. Another 

predetermined dose of medication 5 is then dispensed into this other cell 50, and the information 

109 and 119 in the information strip and electronic label 100 and 118, respectively, are altered to 
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indicate that the bulk container 110 has been reduced and the other cell 50 has been increased by 
this predetermined dose of medication 5. This dispensing of medication 5 is repeated until the 
cassette 10 is filled with a desired quantity of the medication 5. Although the cells 50 are shown 
to contain a single dose of the same type of medication 5, it should be understood that different 
cells could contain different doses of medication or different types of medication, or both. For 
example, each cell 50 can be filled with a single or multiple dose of medication 5. 

Once the cassette 10 is filled with a desired quantity and type of medication, the shutter 
7 1 is moved into its closed position 74 by solenoid 72 and the locking pin 8 1 is moved into its 
locked position 83 by solenoid 82. The filled, closed and locked cassette 10 is now ready to 
leave the pharmacy for delivery to one of the hospital floor dispensing machines 151. In this 
manner, the medication 5 in the bulk container 1 10 is used to fill the cells 50 of the cassettes 10 
while maintaining control over the access to the medication outside of the pharmacy. 

As shown in Figure 9, the information strip 100 of the cassette 10 now contains a variety 

of information 109a and 109b. The information strip 100 contains identification information that 

identifies the specific cassette 10 to which it is attached. The information strip 100 contains 

information about the quantity and type of medication 5 in each cell of the cassette 1 0. The 

information strip 100 contains information about the date each dose of medication 5 was 

dispensed in the cassette 10 and the pharmacy healthcare worker that dispensed the medication 

into the cassette. The information strip 100 may also contain information obtained from the 

electronic label 118, such as information identifying the pharmaceutical manufacturer of each 

dose of medication 5 in the cassette 10 and the expiration date of each dose. Other information 

can be stored in information strip 100 as well. For example, the pharmacy healthcare worker is 

also able to use the keyboard 146 to enter information that is stored in the information strip 100, 
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such as aay malfunction information pertaining to the past uses of the cassette 10 or special notes 
or warnings regarding the medication in the cassette. 

Inserting Cassette 10 in Dispensing Machine 151 

The filled and locked cassette 10 is transported to one of the hospital floor workstations 
150 and dispensing machines 151 shown in Figure 10. The dispensing machine 151 has a 
housing 152 that defines an interior compartment 153. The compartment 153 is designed to hold 
a number of dispensers 160 and cassettes 10. A tray or funnel 156 is located below the 
dispensers 160. The housing 152 has a door (not shown) for loading and removing the cassettes 
10 from the dispensing machine 151. This door remains locked during use. Only authorized 
healthcare workers, such as the pharmacy staff, have access to open this door. Medication 5 
dispensed from the dispensers 160 falls onto the tray 156 and is directed into a portable container 
1 90, as discussed below. 

The dispensers 160 are best shown in Figure 11-13. Each dispenser 160 has an integral 

housing 161 that includes a support arm 162, a disk shaped portion 163 and a control portion 

164. The dispenser 160 is mounted in the dispensing machine 151 via support arm 162. The 

mounted end of the support arm 162 is provided with a variety of electrical connections (not 

shown) that are in electrical communication with a computer control system 210 of the 

workstation 150. The disk shaped portion 163 of the dispenser 160 has a central axis 165 and is 

smaller in diameter than the disk shaped portion 20 of the cassette 10. The control portion 164 

extends radailly outward from the disk shaped portion 163. It has a box-shape that is aligned 

with and somewhat similar to the control portion 60 of the cassette 10. The three portions 162, 

163 and 164 of the dispenser 160 share a common side wall 167. This side wall 167 has an outer 

surface 168 that is generally flat and shaped to smoothly engage the first side wall 22 of the 
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cassette 10. 

As discussed above, the dispenser 160 includes the drive mechanism 170 for rotating the 
inner wheel 40 of the cassette 10. The drive mechanism 170 includes a drive key 171 aligned 
parallel to the central axis 165 of the dispenser 160, and projects from the outer surface 168 of 
the side wall 167 of the dispenser. The drive key 171 is driven by a dispensing motor 172 
located inside the disk shaped portion 163. 

The dispenser 160 also includes a locking mechanism 180 for locking the cassette 10 to 

the dispenser. The locking mechanism 180 is located in the control portion 164 of the dispenser 

160. The locking mechanism 180 includes an L-shaped locking bar 181 that projects from the 

outer surface 168 of side wall 167. The locking bar 181 is driven by a motor 182 located inside 

the control portion 164. The motor 182 selectively rotates the locking bar 181 between locked 

and unlocked positions 184 and 185, respectively, as shown in Figure 11. The dispenser 160 

also includes a sensing or reading and writing mechanism 186 having a number of electrical 

contacts 187 that project from the surface 168 of the dispenser housing 161. Power is supplied to 

solenoids 72 and 82 and information is transmitted to and from information 109 strip 100 via 

electrical contacts 187. These electrical contacts 187 are connected to the electrical contacts (not 

shown) going to the computer control system 210 of workstation 150. 

The locking bar 181 and electrical contacts 187 are positioned at predetermined locations 

on the control portion 164 of the dispenser 160 so that they engage slot 36 and electrical contacts 

105 of the cassette 10, respectively, as shown in Figure 12. The cassette 10 is releasably 

connected to the dispenser 160 by aligning the central axis 25 of the cassette 10 with the central 

axis 165 of the dispenser, inserting the drive key 171 into the drive key slot 35, and rotating the 

locking bar from its unlocked position 185 to its locked position 184. The locking bar 181 is 
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rotated by motor 182 to secure the cassette 10 to the dispenser 160. 

The information strip 100 is now in electrical communication with the computer control 
system 210 of the workstation 150. The control system 210 includes a computer processor 212 
with an internal clock, memory device 213, monitor 214, and keyboard 216. The computer 
processor 212 gathers the medication information 109 from each cassette 10 in the machine 151 
via communication cable 217. The inventory information includes information such as a total 
actual quantity of each type of medication in the dispensing machine 151, the date the medication 
was dispensed into its particular cassette, and the batch number and expiration date of the 
medication in each cassette in the machine and for the machine as a whole. This inventory 
information is obtained by a healthcare worker via the monitor 214 and keyboard 216. An alarm 
(not shown) sounds if the quantity of a given type of medication 5 falls below a predetermined 
level or if the expiration date of a particular medication is reached or surpassed. The computer 
processor 212 communicates this inventory information and other information 109 to its 
associated memory device 213. 

Communication cables 218 and 219 connect the computer control system 210 and the 

dispensing machine 151 to a hospital network 220, respectively. The hospital network 220 

includes an administration database 222 and a pharmacy database 224. By linking the dispensing 

machines 151 to databases 222 or 224, the medication distribution and inventory system obtains 

total or comprehensive inventory information for all or most of the medication in the hospital and 

pharmacy medication system, as shown in Figure 17. Similar to the memory device 143 for the 

pharmacy computer control system 140, it should be understood that the associated memory 

device 213 for the computer control system 210 can be an integral part of the computer control 

system 210 or a remote memory device such as in the hospital administration or pharmacy 
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database systems via the hospital network 220. 

Dispensing Medication 5 from Cassette to Portable Container 190 

Healthcare workers use the workstation 150 to control the operation of the dispensing 
machine 151. As noted above, workstation 150 is in communication with databases 222 and 
224, which contain a variety of information 229, such as that shown in Figure 17. Physicians 
enter patient prescription information into the hospital or pharmacy databases 222 or 224. By 
simply entering a patient name or other patient identifying information, a healthcare worker can 
instruct the dispensing machine 151 to dispense a specific quantity of medication 5 prescribed by 
a physician for that particular patient. This is done by identifying the cassette 10 and information 
strip 100 having appropriate medication type and quantity information 109b, and instructing the 
dispensing machine 151 to dispense the specific quantity of the appropriate medication 5 from 
that cassette. Information and instructions sent to or from the workstation 150 and the dispensing 
machine 151 are also sent via the network 220 to the hospital administration and pharmacy data 
bases 222 and 224. 

Wheel drive motor 172 is activated to rotate the drive key 171 and inner wheel 40 a 

predetermined radial degree of rotation. This incremental rotation of the wheel 40 aligns one of 

the various cells 50 of the cassette 10 with medication dispensing openings 32 and 64. The 

specified quantity of medication 5 is then dispensed when shutter 71 is moved into its open 

position 73 by solenoid 72 as best shown in Figure 13. The computer processor 212 alters the 

information 109b in information strip 100 to indicate that the quantity of medication 5 in the 

cassette 10 was reduced by the specified quantity. The computer processor 212 also obtains 

dispensing date and time information from its internal clock, predetermined patient information, 
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prescribing physician information and healthcare worker information and transmits this 

information 109c for writing to the information strip 100 via sensing mechanism 186. The 

computer processor 212 also updates the inventory information in its associated memory device 

213 to indicate this reduction in the quantity of medication in this particular cassette 10. That is, 

the computer processor 212 updates the inventory information of the associated memory device 

213 to indicate that the total actual quantity of that particular type of medication in the machine 

1 5 1 was reduced by an amount equal to the specified quantity of medication just dispensed. The 

processor 212 transmits this and other updated or additional information 109b and 109c to its 

databases 222 and 224. 

Medication 5 dispensed from the cassettes 10 in the dispensing machine 151 falls onto 

tray 156 which directs the medication into portable container 190. A sensor (not shown) can be 

provided to ensure that the medication 5 is actually dispensed from a cassette 10. The portable 

container 190 is then sealed with a lid 192 containing an information device 195. The lid 192 

includes a locking device 198 that locks the portable container 190 closed until the portable 

container is brought to a specific patient in one of the hospital rooms. The information device 

195 initially contains some information 199a, such as an identification number, encryption codes, 

battery life information, and past history information relating to the past use and repairs to the 

lid. The dispensing machine 151 and computer control system 210 transmit a variety of patient 

and medication information 199b to the information device 195 via a mechanism 200 for reading 

and writing to the information device 195 as shown in Figure 14. This dispensing information 

199b includes, among other things, medication information identifying the type and quantity of 

medication dispensed to the portable container 190, patient information identifying the person 

that was prescribed this medication, physician information identifying the name of the 
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prescribing physician, dispensing information identifying the time the medication was dispensed 

into the portable container 1 90, the healthcare worker that dispensed the medication, and 

healthcare worker authorization information specifying the level of worker that is authorized to 

administer this medication. 

The healthcare worker then transports the portable container 190 to the desired patient 

240 as shown in Figure 15, The patient 240 is wearing a wristband 242 containing specific 

patient information 249 as shown in Figure 16. The information 249 in the patient's 240 wrist 

band 242 is compared to the predetermined patient information 199 in the information device 

195 to verify that the prescribed medication is being given to the correct patient 240. A 

healthcare worker badge (not shown) containing healthcare worker information can also be 

compared to the healthcare worker information in the information device 195 to ensure that the 

healthcare worker is authorized to administer this medication 5. Upon opening the portable 

container 190, the information device 195 will presume all the medication 5 was given or 

administered to and consumed by the patient 240. If only a portion of the medication 5 is given 

to the patient 240, the healthcare worker can update the information device 195 to reflect the 

amount of medication given and the amount of medication left in the portable container 1 90. 

This consumption information 199c pertaining to the administration of the medication to the 

patient is stored in the information device 195. 

The portable container 190 is then returned to the workstation 150, dispensing machine 

151 or some other location such as the hospital pharmacy. The dispensing and consumption 

information 199b and 199c in the information device 195 is then downloaded to the information 

229 in the hospital network 222 and 224, thereby contributing to the information 229 shown in 

Figure 17. Any medication remaining in the portable container 190 is returned to the dispensing 
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machine 1 5 1 for pick up by the pharmacy staff, or the unused medication can be returned directly 
to the hospital pharmacy. This unused medication 5 can then be returned to the appropriate bulk 
container 1 10 in a manner similar to that discussed below. 

Returning Medication 5 in Cassette 10 to Bulk Container 110 

As shown in Figure 7, unused medication 5 remaining in the cassettes 10 is returned to 
the appropriate bulk containers 1 10 in the hospital pharmacy via dispensing machine 260 of the 
pharmacy dispensing workstation 120. First, the hospital floor dispensing machine 151 is 
unlocked and the desired cassette 10 containing unused medication 5 is removed. This cassette 
1 0 is then returned to the pharmacy and placed on a dispenser that is the same as or similar to the 
dispensers 160 of the dispensing machine 15 L The appropriate bulk container 1 10 is placed in 
the dispensing machine 260 and joined to support arm 262 so that its reading and writing 
mechanism 123 is aligned in communication with electronic label 118. 

The pharmacy computer control system 140 then reads the medication type and quantity 

information 109b on the information strip 100. The control system 140 also reads the 

information 1 19 on the information strip 1 18 of the bulk container 1 10 to ensure that the correct 

bulk container 1 10 is matched with the type of unused medication 5 in the cassette 10. An alarm 

(not shown) sounds if the medication type information of the bulk container 110 does not match 

the medication type information of the cassette 10. The control system 140 then activates the 

motor of the dispenser 160 to rotate the cassette 10 a complete rotation. The medication 5 in the 

cassette 10 falls onto tray 264 and into the bulk container 1 10. The control system 140 then uses 

the quantity information 109 in the cassette 10 to alter the information strip 1 18 of the bulk 

container 1 10 to reflect that it has had a given quantity of medication added to the bulk container. 

The control system 140 also alters the quantity information 109b in the information strip 100 of 
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the cassette 10 to indicate that it has had this same quantity of medication removed. This is done 
until all the medication 5 in the cassette 10 has been returned to the bulk container 110. 

Cartridge Cassette 300 

In a second embodiment of the invention, the cassette takes the form of a cartridge 300 
filled with a number of unit dose blister packs 350 as shown in Figures 18-20. The cartridge 
shaped cassette 300 has a rectangular shaped housing 301 having inside and outside surfaces 302 
and 303. The cartridge 300 is formed by two side walls 304, top and bottom walls 305 and 306, 
and a rear wall 307 that closes one end of the cartridge. The other end 308 of the cartridge 300 is 
open for inserting and removing medication 5. The inside surface 302 of the cartridge forms an 
interior or compartment 310. 

The cartridge 300 includes a hanger 315 in compartment 310 for holding the blister packs 
350. One end 316 of the hanger 315 is secured to the inside surface 309 of the rear wall 307 
proximal the top wall 305. The hanger 3 1 5 is cantilevered from its point of securement and 
spans the length of the cartridge to just inside the open end 308. The hanger 315 has a free end 
317 that is bent upwardly to help prevent blister packs from inadvertently sliding off the hanger. 
A door or access panel 320 is secured to the open end 308 of the top wall 305 via a living hinge 
322. The door 320 is movable from open and closed positions 323 and 324. Medication 5 can 
be inserted or removed from the cartridge 300 when the door is in its open position 323. The 
door 320 closes the open end 308 when in a closed position 324 to prevent access to the 
medication 5 inside the cartridge 300. A seal 325 is placed over the door 320 to help prevent 
unauthorized access to the medication 5 during transport to and placement in dispensing machine 
151. 
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The cartridge 300 includes a printed label 326 secured to the outside surface 303 of the 
housing 301. Similar to the printed label on the cassette 10, this printed label 326 contains a 
variety of information, such as the name of the medication 5 in the cartridge 300, the initial 
quantity of doses in the cartridge, the manufacturer lot number of the medication, and the 
expiration date of the medication. The printed label 326 also includes a machine readable bar 
code 327 containing some or all of this information. 

An information strip 340 is secured to the outside surface 303 of the cartridge 300. The 
information strip 340 is functionally and structurally similar to information strip 100 of cassette 
10. It also contains information 109 similar to that in the information strip 100. The information 
strip 340 can be a part of label 326 to produce an electronic label. 

The unit dose blister packs 350 serve as partitions for separating the medication 5 into 
single doses. The blister packs 350 have a basically standard commercially available 
construction containing a tear resistant sheet 352 and a backing sheet 354. The tear resistant 
sheet 352 and backing sheet 354 combine to form a pocket that holds the medication 5. Each 
unit dose blister pack 350 contains a single dose of medication 5. These packets 350 can be 
supplied directly by a pharmaceutical manufacturer. Each packet contains an aperture 355 for 
engaging hanger 315. Each packet 350 also contains a printed label 356 and a bar code label 358 
containing information about the medication and the pharmaceutical manufacturer. 

These cartridges 300 and blister packs 350 are particularly suited for use in conjunction 

with a dispensing machine (not shown) that houses a number of filled cartridges. The dispensing 

machine utilizes a movable, computer controlled arm that grabs the unit dose blister packs 350 

via vacuum suction, removes them from their cartridge and dispenses them from the machine. A 

dispensing machine of this type is currently being manufactured by Automated Healthcare, Inc. 
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of Pittsburgh, Pennsylvania and Automated Prescription Systems, Inc. of Pineville, Louisiana, 
and is more fully described in U.S. Patent Nos. 5,468,1 10 and 5,593,269. Each cartridge 300 
contains one of a variety of types of medication 5. The dispensing machine interacts with the 
information strips 340 to keep track of the quantity of each type of medication 5 in the 
dispensing machine 151, and update the quantity information 109 in the information strips 340. 
The information strip 340 of each cartridge 300 contains information 109 regarding the actual 
type and quantity of medication remaining in the cartridge. This information 109 remains with 
the cartridge 300 when the cartridge is removed from one dispensing machine 151 and inserted 
into another or returned to the hospital pharmacy. 

« 

Blister Pack Cassette 400 
Figures 21-28 show a third embodiment of the invention where the cassette is in the form 
of a multi-dose, disk shaped, blister pack 400 with an interactive label 450 having an information 
strip 460. The blister pack 400 is intended for use in a dispensing machine similar to that of 
dispensing machine 151. Information strip 460 is functionally and structurally similar to 
information strips 100 and 340. The operation of and interaction between the workstation 150, 
dispensing machine 151 and computer control system 210 is generally the same as for cassettes 
10 and 300. 

The blister pack 400 is formed by a tear resistant sheet 411 having front and rear surfaces 

412 and 413 and a perimeter 414. The tear resistant sheet 41 1 is formed into multiple pockets 

415 located around its perimeter 414. Each pocket or cell 415 holds a single dose of medication 

5. The tear resistant sheet 41 1 has a substantially flat central area 416 with a central opening 417 

and offset notch 418 formed through the sheet 41 1. The rear surface 413 of the tear resistant 

sheet 41 1 has an adhesive coating 419 applied to it, except in pockets 415. The blister pack also 
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includes a backing sheet 420 having front and rear surfaces 422 and 424. The front surface 422 

of the backing sheet 420 is secured to the rear surface 413 of the tear resistant sheet 41 1 via the 

adhesive coating 419. The backing sheet 420 extends over the pockets 415 so that each dose of 

medication 5 is sealed into its respective pocket. The tear resistant sheet 411 has perforations 

430 that separate each pocket 415 into a discrete portion 432 that is separable from the remainder 

of the container. In this third embodiment, the pockets 415 form a multi-compartment interior of 

the blister pack cassette 400. Similar to the second embodiment, the discrete portions 432 form 

the partitions that separate the discrete doses of medication 5. 

An interactive label 450 is attached to the flat, central area 416 of the front surface 412 of 

the tear resistant sheet 41 1 via an adhesive layer 451. The label 450 has a textual portion 452 

with prescription information printed on its front surface. The information in the information 

strip 460 is the same as the information 109 in the first and second embodiments. The electronic 

information strip 460 is sensed through its contacts 462 via an electrical connection or wire 464. 

Filling Blister Pack Cassette 400 with Medication 5 from Bulk Container 110 

Similar to the filling of rotating wheel cassette 10 above, the blister pack cassette 400 is 

filled in a hospital pharmacy from the bulk medication containers 1 10. (See Figures 5-1.) As 

stated above, the pharmacy includes a workstation 120 for filling the blister pack cassettes 400. 

The cassette filling workstation 120 includes a dispensing machine and singulator that are the 

same as or similar to the dispensing machine 121 and singulator 130 used to fill the rotating 

wheel cassette 10. The dispensing machine 121 and singulator 130 for the blister pack cassette 

400 are controlled by the computer control system 140. The dispensing machine 121 has a 

housing 122 that forms a compartment for holding the bulk container 110 and singulator 130. 

The dispensing machine 121 includes a mechanism 123 for reading and writing to the electronic 
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label 1 18 of the bulk container 110, and a bar code reader 124 for reading the bar code 1 17 on the 
printed label 116. The dispensing machine 121 also includes a support 125 for holding the bulk 
container 110 and singulator 130 in an inverted position. The support 125 aligns the reading and 
writing mechanism 123 with the electric label 118 of the bulk container 110. The support 125 
includes wires (not shown) or other means for supplying power to and communicating with the 
singulator 130. 

The dispensing machine 121 includes a cassette positioning mechanism 480 for holding 
and aligning one of the blister pack cassettes 400 in a predetermined position with the open end 
of the pockets 415 facing up. The blister pack cassette positioning mechanism 480 includes a 
reading and writing mechanism that is the same as or similar to that reading and writing 
mechanism 128 for the rotating wheel cassette 10. The cassette positioning mechanism 480 is 
equipped with a drive key (not shown) for engaging central opening 417 and offset notch 418 of 
blister pack cassette 400 during the filling process. 

The dispensing machine 121 and singulator 130 are remotely controlled via the computer 
control system 140. The healthcare worker uses the computer control system 140 to 
communicate with and operate the dispensing machinel21 and singulator 130 during the filling 
of the cassettes 400. Again, while the computer control system 140 is shown as a separate 
computer system from the dispensing machine 121, it should be understood that the computer 
control system could be an integral part of the dispensing machine. 

A completely or partially empty cassette 400 is placed in the dispensing machine 121 and 

secured to the cassette positioning mechanism 480. The backing sheet 420 has not been secured 

yet, so that the pockets 415 are still exposed. The bulk container 110 and singulator 130 are 

fastened together and inserted in the dispensing machine 121. The singulator 130 is secured to 
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the support 125 so that it is in electrical communication with the computer control system 140 
and power is being received by the singulator motor 136. The funnel 139 is aligned with the 
blister pack cassette 400 to guide the dose of medication 5 into an empty pocket 415 of the 
cassette. 

Upon instruction from the healthcare worker using the computer control system 140, the 
motor 136 of the singulator 130 separates a single dose of medication 5 and advances the 
medication through its discharge opening, where the medication falls through the funnel 139 and 
into one of the pockets 415 of the cassette 400. The computer control system 140 then instructs 
the reading and writing mechanism 123 to alter the information 1 19 in the electronic label 1 18 to 
indicate that the quantity of medication 5 in the bulk container 110 has been reduced. The 
computer control system 140 also instructs the reading and writing mechanism 128 to alter the 
information 109 in the information strip 460 of the cassette 400 to indicate that this 
predetermined dose of this type of medication 5 has been dispensed into this particular pocket 
415 of the cassette. The information strip 460 can be further altered to include additional 
information 109 about this predetermined dose of medication 5. 

A cassette positioning motor 482 then rotates the disk shaped blister pack 400 through a 

specific degree of rotation to align the funnel 139 with another empty pocket 415. Another 

predetermined dose of medication 5 is then dispensed into this other pocket 415, and the 

information 109 and 1 19 in the information strip and electronic label 460 and 118, respectively, 

are altered to indicate that the bulk container 110 has been reduced and the other pocket has been 

increased by this predetermined dose of medication 5. This dispensing of medication 5 is 

repeated until the cassette 400 is filled with a desired quantity of the medication 5. As with the 

cells 50 of the rotating wheel cassette 10 above, it should be understood that different pockets 
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415 could contain different doses of medication or different types of medication, or both. Once 

the blister pack cassette 400 is filled with a desired quantity and type of medication, the backing 

sheet 420 is applied over the pockets 415 to seal the medication into the cassette. The backing 

sheet 420 has to be broken or one of the discrete portions 432 of the blister cassette have to be 

removed in order to obtain medication 5 from the pockets 415 of the sealed blister pack cassette 

400. This type oftampering can be easily detected by the hospital pharmacy personnel. The 

blister pack 400 can also be placed in a housing (not shown) during transit and operation to seal 

the blister pack in a manner similar to the housing 15 of the cassette 10. The filled and sealed 

cassette 400 is now ready to leave the pharmacy for delivery to one of the hospital medication 

dispensing machines 151 . In this manner, the medication 5 in the bulk container 1 10 is used to 

fill the pockets 415 of the cassettes 400 while maintaining a measure of control over the access to 

the medication outside of the pharmacy. 

As shown in Figure 9, the information strip 460 of the blister pack cassette 400 is altered 

to include a variety of information 109. The information strip 460 contains identification 

information 1 09 that identifies the specific cassette 400 to which it is attached. The information 

strip 460 contains information about the quantity and type of medication 5 in each pocket 415 of 

the cassette 400. The information strip 100 contains information 1099 about the date each dose 

of medication 5 was dispensed in the cassette 400 and the pharmacy healthcare worker that 

dispensed the medication into the cassette. The information strip 460 may also contain 

information obtained from the electronic label 1 18, such as information identifying the 

pharmaceutical manufacturer of each dose of medication 5 in the cassette 400 and the expiration 

date of each dose. Other information can be stored in information strip 460 as well. For 

example, the pharmacy healthcare worker is also able to use the keyboard 146 to enter 
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information that is stored in the information strip 460, such as any malfunction information 
pertaining to the past uses of the cassette 400 or special notes or warnings regarding the 
information in the cassette. 

Dispensing Medication 5 from Blister Pack 400 

As shown in Figures 25-27, the opening 417 and notch 418 in blister pack 400 are used 
to mount the multi-dose blister pack 400 into a predetermined position with a dispenser 500. The 
opening 417 and notch 418 ensure that the blister pack 400 is placed in a secure position with 
said dispenser 500, and that the sensing contacts 462 are aligned with contacts 505 for 
electrically communicating the information strip 460 with the computer control system 210. The 
dispenser 500 includes a dispensing motor 502 that rotates a drive key 504. The drive key 504 is 
shaped to matingly engage the central opening 417 and offset notch 418 of the blister pack 400. 
The shape of the drive key 504 and offset notch 418 align the contacts 462 of the blister pack 
with the contacts 505 of the dispenser 500. The rotation of the drive key 504 cause the contacts 
462 to move out of alignment with contacts 505. Information pertaining to the dispensing of 
medication 5 from the cassette 400 is stored in the memory of computer processor 212. Before 
cassette 400 can be removed from dispenser 500, the cassette 400 must be rotated back to the 
position in which the cassette and dispenser contacts 462 and 505 are in alignment. When in this 
position, information stored in the memory of processor 212 is communicated via contacts 462 
and 505 to interactive label 450. 

Rotation of the drive key 504 rotates the blister pack 400 so that one of the discrete 

portions 432 containing an individual dose of medication 5 is aligned over a cutter 510 having a 

V-shaped cutting edge 512. The V-shaped cutting edge 512 is shaped to engage the perforated 

edges 430 of the discrete portions 432 of the blister pack, A cutter solenoid 506 then causes the 
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cutter 510 to move from its retracted position 515 to extend so that the cutter edge 512 engages 

and passes through the perforations 430 of the discrete portion 432. This cuts the discrete 

portion 432 from the remainder of the blister pack 400, so that it falls into tray 156 and into 

portable container 190 as shown in Figure 24. 

As shown in Figures 25 and 26, a support or backing plate 520 is provided to hold the 

blister pack 400 against the dispenser 500 and to provide a rigid surface for cutting the discrete 

portions 432 from the blister pack. The backing plate 522 includes a notch 522 for receiving the 

drive key 503, and a V-shaped slot 524 for receiving the cutter edge 512 when in its extended 

cutting position 516. The single dose of medication 5 still sealed inside the discrete portion 432 

falls onto the tray 156 of the dispensing machine 151 and into the portable container 190 for 

delivery to the appropriate patient. Information 109 and 199 pertaining to the dispensing of the 

medication 5 is transmitted to the memory strip 460 of the blister pack cassette 400 and the 

information device 195 of the portable container 190, respectively. After the portable container 

190 is transported to the patient, the discrete portion 432 is removed from the portable container 

190 and the medication 5 is removed from the discrete portion for consumption by the patient. 

As state above, this consumption information 199c is stored in the information device 195. 

Returning Medication 5 in Cassette 400 to Bulk Container 110 

As shown in Figure 7, unused medication 5 remaining in the blister pack cassettes 400 is 

returned to the appropriate bulk containers 1 10 in the hospital pharmacy via a dispensing 

machine 260 of the pharmacy dispensing workstation 120. This process is similar to the process 

of returning medication from the rotating wheel cassette 10 to the bulk container 1 10 as 

discussed above. First, the hospital floor dispensing machine 151 is unlocked and the desired 

cassette 400 containing unused medication 5 is removed. This blister pack cassette 400 is then 
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returned to the pharmacy and placed on a dispenser 550 similar to the dispensers 500 of 
dispensing machine 15 1. The appropriate bulk container 1 10 is placed in the dispensing machine 
260 and secured to support arm 262 so that its reading and writing mechanism 123 is aligned in 
communication with electronic label 118. The dispenser 550 includes a backing or support plate 
552 similar to backing plate 520. The dispenser 550 and backing plate 552 are able to dislodge 
and separate the medication 5 from the discrete portion 432 of the blister pack. Only the 
medication 5 is dispensed back into the bulk container 110. 

The pharmacy computer control system 140 then reads the medication type and quantity 
information 109 on the information strip 460. The control system 140 also reads the information 
1 19 on the electronic label 1 18 of the bulk container 1 10 to ensure that the correct bulk container 
1 10 is matched with the type of unused medication 5 in the cassette 400. An alarm (not shown) 
sounds if the medication type information of the bulk container 110 does not match the 
medication type information of the cassette 400. The control system 140 then activates the 
motor of the dispenser 260 to rotate the blister pack cassette 400 a complete rotation. The 
remaining medication 5 in the cassette 400 falls onto tray 264 and into the bulk container 110. 
The control system 140 then uses the quantity information 109 in the cassette 400 to alter the 
electric label 1 1 8 of the bulk container 1 10 to reflect that this dispensed quantity of medication 
has been added to the bulk container. The control system 140 also alters the quantity information 
109 in the cassette 400 to indicate that this dispensed quantity of medication has been removed 
from the cassette 400. 

Operation of Cassettes 10, 300 and 400 

Although the operation of cassettes 10, 300 and 400 should be readily understood from 

the above, the following is provided to assist the reader. While this discussion is directed 
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towards the rotating wheel cassette 10, it should be understood that this discussion is generally 

applicable to cartridge cassette 300 and blister pack cassette 400 as well. Figure 29 provides a 

flow chart showing the process of distributing medication from a pharmaceutical manufacturer to 

the hospital pharmacy, from the hospital pharmacy to cassette 10, 300, or 400 which is 

transported to and inserted in a hospital floor dispensing machine 151 . From the hospital floor 

dispensing machine, the medication 5 is dispensed to portable container 190 which is 

transported to a patient 240 for consumption by the patient. Undispensed medication 5 

remaining in the cassette 10, 300, or 400 and unconsumed medication remaining in the portable 

containers 190 is returned to its appropriate bulk container 1 10 in the hospital pharmacy. During 

this process, information 109, 119 and 199 is transferred to and from workstations 120 and 150 

and databases 222 and 224 via the cassette information strip 100, 340 or 460, bulk container 

electric label 118, portable container information device 195, as well as a variety of other 

components such as patient wrist band 242. 

Pharmaceutical manufacturers supply bulk containers 110 with textual labels 116 that 

have bar code 117. The printed label 116 can be converted to an electric label by adding memory 

strip 118. The pharmaceutical manufacturer enters the information 119 into the bar code 117 and 

electric label 118. When the bulk container 110 arrives at the hospital pharmacy, some or all of 

the information 1 19 is transferred via the pharmacy workstation 120 to the pharmacy computer 

processor 142 and pharmacy database 224. 

When a specific type of medication 5 is needed at hospital workstation 150, the bulk 

container containing that type of medication is connected to singulator 130 and placed in the 

pharmacy dispensing machine 121. A partially or completely empty cassette 10 is also loaded 

into the pharmacy dispensing machine 121 . During the process of filling the cassette 10, the 
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information strip 100 of the cassette 10 is altered via reading and writing mechanism 128 to 
transfer some or all of the information 1 19 on the bar coded label 1 16 or electric label 1 18 to the 
information strip 100. The information strip 100 is also altered to contain information accessible 
by processor 142, such as filling time information obtained from the internal clock of the 
processor, or other information entered from the keyboard 146. The pharmacy workstation 120 
also alters the information 1 19 in the electronic label 1 18 of the bulk container 1 10 via the 
reading and writing mechanism 123 to contain information 1 19b such as the date, time and 
quantity of medication dispensed from the container 110 and the name of the person dispensing 
the medication. 

After filling the cassette 10, the openings 32 and 64 of the cassette 10 are closed by 
shutter 71 and locked into this closed position 74 via shutter solenoid 72 to prevent unauthorized 
access to the medication 5 in the cassette 1 0. The cassette 1 0 is now ready for transportation to 
the appropriate hospital floor workstation 150. Workstation 150 activates solenoids 72 and 82 
and unlocks the cassette 10. This is done after the cassette 10 is secured to dispenser 160 and 
installed in the dispensing machine 151, and the door to the dispensing machine 1 5 1 is locked 
shut. 

The information 109 in the cassette 10 is transferred via hospital floor workstation 150 

and reading and writing mechanism 186 to the dispensing machine 151 and computer processor 

212. The hospital floor computer 212 compiles local inventory information gathered from each 

of the cassettes 10 in the dispensing machine 151. The hospital floor computer processor 212 

transmits this local inventory information to the administration and pharmacy databases 222 and 

224 via the hospital network 220. The pharmacy staff uses this local inventory information to 

determine if a particular type of medication should be delivered to a particular hospital 
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workstation 150 and dispensing machine 151, or if any cassettes 10 at that workstation are empty 
and need to be returned to the pharmacy. The administration and pharmacy databases 222 and 
224 are used to compile a total or comprehensive hospital inventory information. The pharmacy 
staff can use this comprehensive inventory information to determine which medications should 
be ordered from the pharmaceutical manufacturer. 

Healthcare workers use workstation 150 to determine what medications 5 need to be 
dispensed and given to their patients 240. By entering the name or some other identification 
number for one of their patients 240, the computer processor 212 can determine from the 
administration or pharmacy databases 222 or 224 what medications have been prescribed by the 
physician(s) for the patient. The healthcare worker must also identify himself or herself in order 
to log on to workstation 150 or to dispense medication from dispensing machine 151. 

When a predetermined dose of a specific type and quantity of medication 5 is dispensed 
from one of the cassettes 10 in a given dispensing machine 151, the associated computer 
processor 212 notes this occurrence by updating the local inventory information to indicate a 
reduction in this type and quantity of medication in the dispensing machine 151. The computer 
processor 212 also updates or alters the information 109 in the information strip 100 for that 
cassette to indicate that the quantity of medication 5 in the cassette 10 has been reduced by the 
predetermined amount or quantity. The computer processor 212 also alters the information strip 
100 to indicate the name of the physician that ordered that dose of medication and the name of 
the healthcare worker that dispensed the medication. Other information can also be written to the 
information strip 100, such as via the keyboard 216. 

The predetermined dose of dispensed medication 5 falls into portable container 190. The 

computer processor 212 then updates or alters the information 199 in its associated information 
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device 195 via reading and writing mechanism 200. The information 199 transmitted to this 

information device 195 comes from the information strip 100, keyboard 216, or hospital or 

pharmacy databases 222 and 224. 

The portable container 190 and information device 195 are secured together to lock the 

medication 5 inside the portable container during transport to the patient 240. Once the portable 

container is brought to the patient 240, the patient information in the information device 195 is 

compared to the patient information 249 in the wrist band 242 of the patient to determine that the 

medication is being given to the appropriate patient for whom the medication was prescribed. 

Consumption information 1 19c is obtained by the information device 195, such as the time the 

medication 5 was administered, the name of the administering healthcare worker, and the actual 

quantity of the medication dose given to the patient for consumption. The portable container 190 

and information device 195 are then returned to the pharmacy workstation 120 or the hospital 

floor workstation 150. The information 199 in the information device 195 is then downloaded 

into the administration and pharmacy databases 222 and 224 via workstations 120 or 150. 

Unused medication 5 is returned to the bulk containers 110. 

Operation When Cassettes 10, 300 or 400 

Supplied Directly By Pharmaceutical Manufacturer 

As shown in Figure 30, the medication dispensing and information transfer process is 

somewhat simplified when the pharmaceutical manufacturer supplies medication to the hospital 

pharmacy 120 directly in cassettes 10, 300 or 400. The cassettes 10, 300 or 400 take the place of 

the bulk containers 110. The cassettes 10, 300 or 400 are either brought to the hospital pharmacy 

120, as were the bulk containers 1 10, or are brought directly to the hospital floor workstation 150 

and inserted into dispensing machine 151. The cassettes 10, 300 or 400 brought directly to the 

45 



hospital floor workstation 150 are locked closed by the pharmaceutical manufacturer. The 
dispensing machine 121 or 151 dispenses the medication 5 from the cassette 10, 300 or 400 into 
the portable container 195. 

When shipped to the hospital pharmacy, the information strips 100, 340 or 460 of 
cassettes 10, 300 or 400 only contain the information 119a supplied by the pharmaceutical 
manufacturer. Upon arrival at the hospital pharmacy, the information 1 19 in the cassette 10, 300 
or 400, such as cassette medication quantity information, is conveyed to the hospital 
administration and hospital pharmacy data base 222 and 224 via the pharmacy or floor 
workstation 120 or 150. Additional information 109 is added to the information strip 100, 340 or 
460 when dispensing the medication 5 to the portable container 190. This information 109 is 
sent to the information strip 100, 340 or 460 via the pharmacy or floor workstation 120 or 150. 
As previously discussed, the additional information 109 is entered via the pharmacy or floor 
computer processor 142 or 212, keyboard 142 or 216 or otherwise obtained from the hospital 
administration or pharmacy databases 222 or 224 via computer 142 or 212. 

When the medication 5 is dispensed into the portable container 190 and information 199 

is transmitted to the information device 195, the portable container is locked shut, transported to 

the room of the intended patient and administered to the patient in the process discussed above. 

Consumption information 199c is stored in the information device 195. The previously used 

cassette 10, 300 or 400 is returned to the hospital pharmacy for further use. Undispensed 

medication in the used cassettes 10, 300 or 400 returned from the dispensing machine 151 or 

unconsumed medication returned in the portable containers 190 can also be placed in other 

empty or partially filled cassettes 10, 300 or 400 already in the pharmacy. The information 119 

in the information strip 100 of the refilled cassettes 10, 300 or 400 is updated via pharmacy 
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workstation 120 to include desired new information 109 such as the quantity of medication 
placed in the refilled cassette. 

Operation When Bulk Container 110 
Dispensed Directly Into Portable Container 195 

As shown in Figure 31, the dispensing and information transfer process is also somewhat 
simplified when the hospital pharmacy workstation 120 dispenses the medication 5 from the bulk 
container 110 directly into the portable container 195. This type of medication distribution and 
information transfer process is particularly useful in a smaller hospital or a retail pharmacy 
situation where there is little or no need for the hospital floor workstation 150. In the case of a 
retain pharmacy, the portable container 190 could be substituted with a pill vial type container 
(not shown) having its own associated information strip 100. Information 109 and 1 19 is 
transferred to the information device 1 95 or pill vial information strip 1 00 via the pharmacy 
workstation 120. In the small hospital situation, unconsumed medication is returned to the 
pharmacy workstation 120 in the same manner as discussed above. In the retail pharmacy 
situation where medication is dispensed into the pill vial and given to a patient for home use 
outside the control of the pharmacy, unconsumed medication is discarded for safety reasons. 

It should also be understood that the invention as a whole may be embodied in other 

specific forms without departing from the spirit or central characteristics thereof. The present 

examples and embodiments thereof are to be considered in all aspects as illustrative and not 

restrictive, and the invention is not to be limited to the details given herein. It will be understood 

by those of skill in the art that various changes may be made and equivalents may be substituted 

without departing from the broader aspects of the invention. Specifically, while the invention 

has been shown and described as including a cassette, cartridge or multi-dose blister pack, it 

47 



1 » 

I 

should be understood that other forms of containers could be used with equal effectiveness. It 
should therefore be understood that the container could take on a variety of shapes and forms 
without departing from the broad aspects of the invention. 
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